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which occurs in nature in the several steps of the food chain from plants to
man. This section is followed by a comprehensive bibliography of American
and European references on the subject, including some Russian authors.
A presentation of the authors' own experimental methods in determining
the distribution of radiostrontium in bone then follows. The techniques
which have been utilized include differential x-ray absorption in micro-
radiography and microinterferometry. The nature of the bone salt and effect
of strontium replacement of calcium in the crystal was studied by x-ray.
diffraction. It is concluded that the introduction of strontium into the living
skeleton most likely results in its adsorption onto the surface of the apatite
crystals.
Localization of strontium-90 in bone was carried out also by means of
autoradiography and the time relationship of distribution carefully eluci-
dated. It is of interest to note the marked inhomogeneity in distribution
with marked concentrations in areas of rapidly growing and poorly mineral-
izedbone.
Calculation of radiation dose from the radioisotope was carried out using
a theoretical sandwich model which seemed justified by the above investiga-
tions into the distribution in bone. Account is taken of the possibility of
marked local concentrations in placing a suggested value for the maximum
permissable bodyburden of strontium-90 as 0.1 microcurie.
The presentation is both precise and thorough. Numerous illustrations
and charts supplement the text. The book is invaluable as a reference for
experimental methods and systems of dosage calculation for those doing
investigative work in this field.
HAROLD L. ATKINS
THE CHEMICAL DYNAMICS OF BONE MINERAL. By William F. Neuman
and Margaret W. Neuman. Chicago, University of Chicago Press, 1958.
209pp. $5.00.
This book serves two useful purposes. First it is an excellent review of bone
physiology including both the data and theories that form the basis of our
current ideas in this area. Second, it demonstrates the need to integrate the
basic physical sciences with physiology and thus apply the ideas and meth-
ods of these disciplines to the many problems that remain unsolved.
The book is divided into two main sections. The initial portion is devoted
to a review of basic physical science as it pertains to bone. Thus such topics
as solution chemistry, solubility theory, activity coefficients of ions, ion ex-
change, and crystallography are discussed. This includes both in vitro and
in vivo data, pointing out many of the limitations and differences implicit in
invsivo observations.
After developing these basic concepts the authors go on to the physiology
of bone, dealing mainly with the effect of parathormone and vitamin D, as
well as the mechanism of bone calcification. They develop the interesting
and provocative theory that the citrate ion plays a major role in the dynamic
equilibrium between bone deposition and bone reabsorption. They further
suggest that these alterations in the citrate ion occur as a result of the effect
of parathyroid hormone and vitamin D on the metabolism of bone cells.
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Although the hypothesis presented has much experimental data to sup-
port it, the authors are quick to point out the limits of our present knowl-
edge and indicate the areas where further investigation is needed. In their
own words the ideas offered are at least tentative if not temporary. Whether
or not the theories set forth will ultimately be proven correct is less impor-
tant, for the reader comes away with a greater knowledge and understand-
ingofbone physiology.
This monograph is a must for research workers in the field of bone and
electrolyte metabolism. The sections on the physical sciences may be less
useful to the clinician, but those who are interested in keeping abreast of the
times will find it quitevaluable.
HOWARD LEVITIN
MOMENTS OF DISCOVERY. Edited by George Schwartz and Philip W.
Bishop, with an Introduction by Linus Pauling. New York, Basic Books,
1958. 2 vols. xvii+xi+1005 pp.; over 50 illustrations. $15.00.
The anthologist must of necessity have a certain courage, for he undertakes
to select those writings which seem to him most representative, most inter-
esting, most important. To decide upon the best works of a poet or a
literary period is difficult enough; to define successfully and to the satisfac-
tion of all readers the high points in the written record of all science is nearly
impossible. The editors of Moments of Discovery, then, set themselves a
large task.
Selections from the writings of nearly ninety individuals appear in these
two volumes. Beginning with Hippocrates, the great men of science, and
some not so familiar, set forth their observations and ideas. The major
fields are well represented, both in variety and in historical perspective.
The last and latest quotation is from J. Robert Oppenheimer. One cannot
complain seriously about the list of the men and the woman (Marie Curie)
chosen to represent scientific thought.
But what was selected is another matter. "True creativity," says the
Preface, ". . . is revealed by the ability to crystallize meaningful concepts
out of observations which at first glance are chaotic and patternless." This
ability to synthesize is a hallmark of the productive scientist, and the cir-
cumstances wherein the synthesis is achieved, often in a flash of intuition,
the actual "Moment of Discovery," are an exciting problem for study. This
reviewer can never read without awe and exaltation William Harvey's
simple description of how he first recognized the circulation of the blood-
'... . I began to think whether there might not be a MOTION, AS IT WERE,
IN A CIRCLE. Now this I afterwards found to be true . . ." This passage
appears in Volume Two, as does Theobald Smith's great paper on Texas
cattle fever, Pasteur's on the treatment of rabies, and Harrison's observa-
tion of the growth of the neuron and invention of tissue culture. Ben
Franklin's sprightly letter on "The Kite Experiment" tells clearly how he
captured the "electric fire." But too often the pages selected describe, not
The Moment, with its realization of discovery shining from scrawled lab-
oratory notes, but instead the great contribution as seen in the retrospective
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